Abstract. During implementing any project related to improving the financial and economic activities of the enterprise, creating a new product or technology, significantly improving the quality of the product or service being produced, investments and, first of all, financial investments are needed. The proposed article attempts to consider the process of investing in the implementation of a construction project in terms of its optimization, or at least rationalization. It is clear that the solution of this problem by conducting an economic experiment in the course of a realistic project carries an increased risk of the company losing capital. This risk is virtually eliminated if the experiment is carried out on the model. Today, undeservedly little attention is paid to economic and mathematical dependencies, built on the basis of S-models. In this article, we give a detailed example of the use of S-modelling in determining the rational volume of investments in the project of building a cottage community, identify the opportunities and problems of using such models, and identify areas for further research within the framework of the proposed topic.
Introduction
One of the essential characteristics of a modern organisation is the need for its continuous development. Any stagnation of this process might leat to the loss of competitiveness and independence in market activities [1] . Organisational development requires investment of a variety resources, the integral form of which is financial resources. Investing in organisational development be the implementation of a certain series of projects with specific goals, and evolved based on certain results of their implementation. It is clear that in conditions of total limited resources for organizational development, their investment in the project should be rational. The solution of this task is to ensure maximum efficiency in the use of resources allocated to the project, while using the principles of rational investment, some of which are presented in the source [2] .
The task can be solved by marketing research for this type of product, price elasticity of demand, determining the necessary investment volume in the product, leading to the maximum result. Determining the optimal investments volume can be done by calculating the maximum possible paid demand for the results of production activity at different levels of the product price (a demand curve is constructed). After, break even analysis is carried out, break-even volumes are calculated, the volume of possible profit at different price levels for commodity products (project results). The maximum on the profit curve yields a rational profit-based "price-volume sales" proportion [1, 3] .
Unfortunately, the approach which is stated earlier has several disadvantages. Sometimes it can prove to be very difficult to obtain the correct information about the current market, and demand dynamics depending on prices value (at the same time real market experiments are very risky and can lead to profit loss). Information about current market state constantly changes [4] . Therefore, in such conditions the best approach is to create models based on economical-mathematical dependences. It could be different regression models, optimizational models, models that describe s-dependencies etc. The results that are aquaried throw such modeling processes can benefit the decision related to company development, project management and etc [5] . Forthemore modeling that is based on huge amounts of privious oppereational data deacreases risks of substantial financial losses.
Materials and Methods
During our investigation, we tried to apply methodical research, that uses s-modeling for the investment project. Such models allow us to calculate rational amount of investment and evaluate the scale of potential financial result [6, 7] .
The calculations are based upon the imperical data of real business project. The project describes construction of a cottage settlement, in which the houses will be rented for a long time.
The type of the project -Timeshare. The service is called Timesharing, the same as Carsharing. Period of rent is limited by 30 years. The financial objectives of the project are oriented on getting 90% of the total amounts of possible rents in one year's time, at the income schould be arouund 300 millinon rubles. For simplicity one product value will be stated as one week of renting a cottage. The part of the project's business plan is in table 1. Main goal of pre-project analysis is to determine realisitc size of investment project. The analysis heavily relays on s-modeling. It's clear that nowadays practical aplication of Smodeling is limited by weak methodological base and poor mathematical reasoning. [8, 9] . S-models describe broad scale of different processes that are related to great diversity of systems. S-modeling are good for explaining technical, social and social-economical processes. For example, process of enriching a fluid with another component, system's lifecycle, research investment in product efficiency or technological process could be described by models with saturation, s-models.
One of the main issues of organisational development is the problem of determining rational amount of investment to a project. Today this problem is being solved by experience alone, and by additional costs.
The main issue of such approach is that it's vey subjective and there's a high probability of a mistake. On the other hand, the proposed approach is objective and consists of: 1. Given the information about possible total amount of investment, and it's rate we can make a prognosis about acommulative costs that are used in the project during it's enire lifetime and return of investment.
2. Based on obtained finanical flows we can constract imperical dependency
, where Y-return on investments, X-total accumulated investment. This dependancy is S-shaped (see fig. 1 ), that is explained by increase of return of investment on initial stages of the project and by following decrease of such return on the later stages. Such form of dependency refers to "The law of diminishing returns" [9, 10] , which states that starting with a certain point the efficiency of investment after crucial point decreases and reaches a near-rectilinear dependency (saturation), which states inefficiency of additional investments in the project.
3. S-dependency, built on imperical data, allowes us to write mathematical model relaying on Verhulst equation [11, 12] 
where, -A is the distance between the upper and lower asymptotes; -C is the lower asymptote or the limit from which the growth of the function Y begins; -a and b are the coefficients determining the slope and bending of the S-curve and its inflection point; -X is an argument, the dependence on which the function Y is investigated; -Y is the value of the function.
Thus, we got theoretically based dependency
The obtained model, it seems to us, has a much deeper essence than only the dependence of one quantity to another. This model takes into account the most diverse characteristics of the organization, such as the level of personnel qualification and their focus on achieving the goals of organizational development, the nature of the technologies available in the organization and their level, the presence and nature of the machine system of the enterprise, etc. [13, 14] .
4. A straight line drawn from the origin at an angle of 45 is superimposed on the theoretical model of the S-curve, reflecting a directly proportional dependence of the return on investment on their volume and rates (see fig. 1 ). This straight line is collecting the points corresponding to break-even points, because it describes the equality of the volume of Investment made and their return [1, 3] fig.1 ), S-curve and straight line, drawn from the origin at an angle of 45 intersect at three points, the first of which is a point with coordinates (0; 0) in the future consideration we will not be interested, the second point of intersection is the payback point, which is determined using the known brake-even analysis technique and can be calculated from the formula:
where Сper and Cvar-conditional-constant and variable costs, respectively; P -price the unit price of the commodity product (the result of the project). Serious theoretical and practical interest is the third point of intersection of the investigated lines, this is the second break-even point NBEP2 (see fig. 1 ). This point is not defined for today, there is no method for calculating it.
5. The information obtained at the previous step allows us to draw conclusions. Investments in the implementation of a project with a volume of less than I1 (see fig. 1 ) are unlikely to yield a positive result, the return of funds invested in the project will not occur. The investment volume lying in the distance I1 -I2 (see fig.1 ), ensures their successful use and subsequent return to the investor. At the same time, the rates of return turn out to be different -at first they grow, then gradually fall to zero (a convex upward section of the Scurve) [6, 15, 17] . The interval is closed by volume I2, which corresponds to the second payback NBEP2. Further increase in investment in the project, most likely, makes no sense, because return of investment can not be ensured (see fig. 1 ). Thus, it becomes possible to graphically determine the rational volume of investment, which lies in the interval I1 -I2 (see fig. 1 ). There is also a theoretical possibility of calculating these break-even points. For this it is necessary to solve the system of equations:
The second break-even point closes the interval of rational investment volumes, and its occurrence in some sources [1, 16] is explained by loss of project manageability with increasing its volumes, catastrophic increase in overhead costs in the course of project implementation due to growth of its scale, etc.
6. On the revealed range of rational investment volumes in the project I1 -I2, it is necessary to determine the volume that gives the maximum return on investment. This investment in Figure 1 is designated as Iopt. The result obtained is the solution of the problem. The application of the above methodological approach to the actual implementation of the project provided some information for informed decision-making on the amount of investment in the project, but also revealed the problems associated with its use. Let's consider the practical implementation of this approach on the previously announced Timeshare project.
The first stage involves collecting the necessary analytical information, which is contained both in the business plan for the implementation of the project, and in the reporting documentation of the progress of the project. The result of the stage is the data collected in Table 1 . The second stage concerns the construction of empirical dependence
The construction is shown in fig. 1 in the form of a broken line. In the context of the problem being solved, the value of X is the investment in the project, and Y is the return on investment in the time under investigation. The corresponding results of calculations with tables of spreadsheets are presented in Table 2 . Based on the results of calculations, exponent in Table 2 , it is possible to form the economic-mathematical dependence of the investigated quantities, which turned out to be the following 
Discussion
According to the obtained model, we construct the S-curve on the same coordinate field, where there is an empirical curve (see Fig. 1 ). This will allow at least to visually assess the conformity of the models to each other. A more accurate estimate should be obtained in the process of comparing empirical and theoretical data series. The fourth stage of the investigation assumes the imposition on the obtained models of a straight line drawn from the origin of coordinates under 45 grade. The result of the construction is shown in Fig. 1 Graphics construction gives the first payback point equal to 261 712 450 (rubles)
Reported information on the value of the conditionally-constant and variable costs associated with the implementation of the Timeshare project was as follows: As you can see, there is practically a coincidence of the graphically constructed payback point and its estimated value. The second break-even point as a result of the graphical construction in Fig. 1 turned out to be equal 2 I = 304514258(rub.) . In the implemented business plan, the second breakeven point arose in the 17th quarter of the project implementation. The second break-even point closes the interval of rational investment volumes, and its occurrence in some sources [1, 16] is explained by loss of project manageability with increasing its volumes, catastrophic increase in overhead costs in the course of project implementation due to growth of its scale, etc.
Conclusions
Thus, the rational investment interval for the project I1-I2 was determined. The fifth stage involves determining the boundaries of the rational investment interval by solving the system of equations However, the exact solution of the proposed system of equations, the first of which is transcendental, proved impossible. You should use methods that give approximate results, or use graphic constructions. That's what we did at this stage of methodological development. The sixth stage is connected with the determination on the revealed interval of rational volumes of investments in the project I1-I2 volume, which gives the maximum return on investment. This investment in Figure 1 is designated as Iopt. This result is the solution of the problem.
The direction of further research, in our opinion, is related to saturation, the search for acceptable solutions to the system of equations that determine the rational interval for investing in construction projects, incl. microdistricts of the city, settlements, other settlements, urban infrastructure projects, etc.
